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(54) Lock mechanism and latch device 

(57) A lock mechanism for causing an openable 
member such as a cover or a door of a box or the like to 
engage with or disengage from a main body as the 
openable member is pressed, and a latch device for 
retaining a latch body in the housing in a state in a 
pushed-in state and in a withdrawn state. The center of 
rotation of each of a pair of arms of the latch device is 
formed on substantially the same line as a line of action 
of a force acting on a retaining surface of each of the 
arms for retaining a striker. A fitting hole, a guide hole, a 
slanted guide surface, and a fitting hole are provided to 
allow a tracing member of the latch device to be fitted 
from outside the housing at the time of assembling the 
tracing member to the housing. In the lock mechanism 
and the latch device, the tracing member is caused to 
trace side walls of a pair of circulatory guide paths by 
making use of the resilient restoring force of a resilient 
tracing member, and the tracing member is maintained 
in a state of noncontact with bottom surfaces of the cir- 
culatory guide paths during tracing. 
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© A lock mechanism for causing an openable 
member such as a cover or a door of a box or the 
like to engage with or disengage from a main body 
as the openable member is pressed, and a latch 
device for retaining a latch body in the housing in a 
state in a pushed-in state and in a withdrawn state. 
The center of rotation of each of a pair of arms of 
the latch device is formed on substantially the same 
line as a line of action of a force acting on a 
retaining surface of each of the arms for retaining a 
striker. A fitting hole, a guide hole, a slanted guide 
surface, and a fitting hole are provided to allow a 
tracing member of the latch device to be fitted from 
outside the housing at the time of assembling the 
tracing member to the housing. In the lock mecha- 
nism and the latch device, the tracing member is 
caused to trace side walls of a pair of circulatory 
guide paths by making use of the resilient restoring 
force of a resilient tracing member, and the tracing 
member is maintained in a state of noncontact with 
bottom surfaces of the circulatory guide paths during 
tracing. 
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BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to a lock mecha- 
nism in which, by pressing an openable cover of an 
audio apparatus, an audio-apparatus accommodat- 
ing case or the like, or an openable member of 
such as a door of a box or the like, the openable 
cover or member is engaged with or disengaged 
from a main body, and to a latch device in which a 
latch body is retained in a pushed-in state or a 
withdrawn state in a housing so as to be provided 
with the same function as that of the lock mecha- 
nism. 

Description of the Related Art: 

In a typical audio apparatus or the like, a latch 
device L is provided on an openable cover so as to 
retain the openable cover, as shown in Fig. 4. 

As shown in the drawing, the latch device L is 
arranged such that each time a latch body 10 is 
pressed by a striker 34 in the direction of arrow A. 
a tracing member provided in a housing 14 moves 
halfway in a heart-shaped circulatory cam groove 
formed in the latch body 10, thereby allowing the 
latch body 10 to be retained in the housing 14 
alternatively in a state in which the latch body 1 0 is 
pushed in and in a state in which it is withdrawn. 
Concurrently, as shown in Fig. 5, while a pair of 
arms 50 formed on the latch body 10 are respec- 
tively being pressed by a pair of rectangular 
frames 40 of the housing 14, the striker 34 fixed to 
the openable cover is clamped or released, thereby 
setting the openable cover in a closed state or in 
an openable state. 

As shown in Figs. 4 and 5, each of the arms 
50, which are generally provided on the latch body 
10, comprises a holder portion 50A for clamping 
the striker 34 and a hinge portion SOB serving as a 
center of rotation of the holder portion 50A. The 
arms 50 are formed of a flexible material such as 
nylon so as to facilitate the bending of the hinge 
portions 50B and reduce their frictional resistance 
with respect to the rectangular frames 40. 

However, there has been a drawback in that if 
a large tensile load (acting in the direction of arrow 
B in Fig. 5) is continuously applied to the striker 34 
while the respective holder portions 50A of the 
arms 50 are holding the striker 34, since the hinge 
portions 50A are flexible, the hinge portions 50B 
become elongated or offset in the direction in 
which the holder portions 50A are spaced apart 
from each other, thus causing the striker 34 to 
come off the holder portions 50A. 

To give a more detailed description, when a 
tensile force.W shown in Fig. 5 acts on each holder 



portion 50A via the striker 34, if the length of the 
arm is assumed to be L, a bending moment M (M 
= WLY2) acts on each hinge portion SOB. Accord- 
ingly, each hinge portion 50B rotates in the direc- 

5 tion in which the holder portions 50A are spaced 
apart from each other. In addition, since a tensile 
force a {a = M/Z, Z: coefficient of a cross section) 
due to the bending moment M acts on each hinge 
portion SOB, the hinge portions 50B become elon- 

io gated in the direction of arrow B. As a result, the 
holder portions 50A bbcorne offset in the direction 
of arrow B while becoming spaced apart from each 
other. Hence, there has been the drawback that the 
striker 34 is liable to come off the holder portions 

15 50 A. 

In addition, since an outer side of the hinge 
portion SOB is formed as a curved portion D, there 
has been another drawback in that if the tensile 
force W acts, the curved portion D is pulled, so 

20 that the hinge portion SOB becomes elongated. 

In a typical latch device such as the one shown 
in Fig. 14, a rear end portion 182B of a tracing 
member 182 moving in a circulatory cam groove 
180 in a circulatory manner is rotatably inserted in 

25 a fitting hole 184 formed in the unillustrated hous- 
ing. In addition, the tracing member 182 is pressed 
by a pressing leaf spring 188 secured to the hous- 
ing by means of a screw 186 such that the tracing 
member 182 will not come off the fixing hole 184. 

30 However, with the above-described structure 

for fitting the tracing member 182, the tracing 
member 182 cannot be fit in the housing from the 
outside thereof. For this reason, it has been neces- 
sary to fixedly hold the tracing member in the 

35 housing in advance, and then to allow a tip portion 
182A of the tracing member 182 to be fitted into 
the circulatory cam groove 180 formed in a latch 
body 190 which is inserted into the rear portion of 
the housing. 

40 For this reason, in the event that the tip portion 

182A of the tracing member 182 is shaken during 
the assembling operation, the tip portion 182A can- 
not be inserted into the circulatory cam groove 
180, and the tip portion 182A of the tracing mem- 
45 ber 182 is brought into contact with a different 
portion of the latch body 190. Hence, a drawback 
has been encountered in that the latch body 190 
cannot be inserted into the housing, so that the 
assembling of the latch device has been trouble- 
so some. In addition, a pressing member (e.g., a 
pressing leaf spring 188) is required for pressing 
the tracing member 182, with the result that the 
number of component parts used disadvantageous- 
ly increases and the assembling efficiency has 
55 been low. 

Meanwhile, in a center cluster portion of an 
automobile, a push-open type ash pan is provided 
which automatically slides out upon pressing of its 
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cover. 

This push-open type ash pan is provided with a 
lock mechanism 280 as shown in Fig. 30. This lock 
mechanism 280 is arranged as follows: If a front 
face portion of the unillustrated ash pan is pushed 
in the direction of arrow R, a tracing member 284 
fixed to a rear end portion of the ash pan is 
inserted into a heart-shaped circulatory cam groove 
282 formed in a box. The inserted tracing member 
284, when thus pressed, moves in the heart- 
shaped circulatory cam groove 282 in a circulating 
manner, and when the tracing member 284 en- 
gages a recessed (cusp) portion 292 of the heart- 
shaped circulatory cam groove 282, the tracing 
member 284 retains the ash pan in a state in which 
the ash pan is pushed in. 

In the lock mechanism 280 shown in Figs. 30 
and 31 , a stepped portion 288 is provided so that 
the tracing member 284 can circulate in a set 
direction (in the direction of arrow Q) in the cir- 
culatory cam groove 282, so as to prevent the 
tracing member 284 from circulating in an opposite 
direction. In addition, an urging means 290 is pro- 
vided separately for urging a tip portion 286 of the 
tracing member 284 vertically toward the bottom 
surface of the circulatory cam groove 282 to en- 
sure that the tracing member 284 will circulate with 
its tip portion 286 brought positively into sliding 
contact with the bottom surface of the circulatory 
cam groove 282. 

With the mechanism in which the tip portion 
286 of the tracing member 284 is caused to slide 
on the bottom surface of the circulatory cam 
groove .282, a shortcoming has been experienced 
in that, owing to the friction of the bottom surface 
of the groove with the tip portion 286 of the tracing 
member 284, the circulatory cam groove 282 
sometimes becomes worn or deformed, and the 
stepped portion 288 is scraped off, thereby causing 
the tracing member 284 to circulate in the opposite 
direction. 

In the state in which the ash pan is pushed in, 
the tracing member 284 is retained at the recessed 
portion 292 formed in the circulatory cam groove 
282, and the state in which the ash pan is pushed 
in is maintained against the urging force of an 
unillustrated compression coil spring. However, 
since the urging force of the compression coil 
spring is supported at one recessed portion 292, 
the recessed portion 292 is liable to become 
damaged. Hence, the rupture strength of the lock 
mechanism 280 has been low. 

In addition, since the tip portion 286 of the 
tracing member 284 is urged towards the bottom 
surface of the circulatory cam groove 282, there is 
a need to provide the urging means 290 sepa- 
rately, so that the number of component parts used 
disadvantageous increases and the assembling effi- 



ciency has been low. 

Although the tracing member 284 is usually 
formed of a metal material into the shape of a 
lever, there have been cases where if fabrication 

5 accuracy at the time of its formation is poor, the 
tracing member 284 scrapes off the bottom surface 
of the circulatory cam groove 282, or the tracing 
member 284 undergoes deformation due to its 
frictional resistance with respect to the circulatory 

10 cam groove 282. 

In the case of a latch device employing the 
above-described lock mechanism 280, since it is 
necessary to form the stepped portion 288 in the 
circulatory cam groove 282 provided in the latch 

15 body, and to provide the tracing member 284 with 
the urging means 290, the housing which accom- 
modates the latch body and the tracing member is 
required "to be provided with a certain thickness. 
For this reason, it has been difficult to make the 

20 latch device thin beyond this restriction. 

" SUMMARY OF THE INVENTION 

In view of the above circumstances, an object 
25 of the present invention is to provide a latch device 
featuring an arm structure wherein the bending 
performance of a pair of hinge portions is excellent 
and the hinge portions do not undergo deformation 
even with respect to a large tensile force. 
30 Another object of the present invention is to 

provide a latch device featuring a tracing-member 
fitting structure which allows the number of compo- 
nent parts used to be reduced, which facilitates the 
assembly of the tracing member, and which pro- 
35 vides the trace member with a large supporting 
strength. 

Still another object of the present invention is 
to provide a lock mechanism having a smaller 
number of component parts used, capable of pre- 
40 venting the wear of a circulatory cam groove, and 
having large rupture strength. 

A further object of the present invention is to 
provide a thin latch device making use of the lock 
mechanism. 

45 In accordance with a first aspect of the present 

invention, an arm structure of a latch device for 
causing an openable member to engage with or 
disengage from a main body is comprised of: a 
housing fitted on the main body; a striker fitted on 

50 the openable member; and a latch body which is 
retained by the housing in a state in which the 
latch body is pushed into the housing and in a 
state in which the latch body is withdrawn in the 
housing, the latch body having a pair of arms for 

55 clamping the striker by rotating in a mutually ap- 
proaching direction, wherein the center of rotation 
of each of the arms is formed on substantially the 
same line as a line of action of a force acting on a 
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retaining surface of each of the arms for retaining 
the striker relative to a force acting in a direction in 
which the striker is released with the striker 
clamped by the arms. 

In accordance with a second aspect of the 
present invention, a tracing-member fitting struc- 
ture of a latch device for causing an openable 
member to engage with or disengage from a main 
body is comprised of: a housing fitted on the main 
body; a latch body accommodated in the housing, 
the latch body being urged in a direction in which 
the latch body is withdrawn, and the latch body 
being retained by the housing in a state in which 
the latch body is pushed into the housing and in a 
state in which the latch body is withdrawn in the 
housing; a circulatory cam groove formed on the 
latch body; a tracing member for alternately main- 
taining the state in which the latch body is pushed 
into the housing and the state in which the latch 
body is withdrawn in the housing, by circulating in 
the circulatory cam groove each time an operation 
of pushing in the latch body is effected; a fitting 
hole formed in the housing and allowing a distal 
end portion of the tracing member to be fitted in 
the housing; a guide hole provided in the housing, 
communicating with the fitting, and adapted to 
guide the movement of the tracing member; a 
slanted guide surface provided in the housing, 
communicating with the guide hole, and adapted to 
guide a rear end portion of the tracing member into 
the housing; and a fitting groove provided in the 
housing, formed continuously with the slanted 
guide surface, and adapted to receive the rear end 
portion of the tracing member. 

In accordance with a third aspect of the 
present invention, a lock mechanism which has the 
function of causing an openable member to engage 
with or disengage from a main body and includes a 
first lock member and a second lock member is 
comprised of: a pair of circulatory guide paths 
formed on different portions of the first lock mem- 
ber and having mutually different configurations for 
guiding; and resilient tracing means disposed in the 
second lock member and adapted to move relative 
to the first lock member so as to alternately main- 
tain a state of engagement with the first lock mem- 
ber and a state of disengagement from the first 
lock member, wherein the tracing means traces the 
pair of circulatory guide paths through movement 
thereof relative to the first lock member and resil- 
ient restoring force of the tracing means occurring 
as the tracing means is pressed relatively by side 
walls of the pair of circulatory guide paths by 
means of the relative movement, the tracing means 
being in a state of noncontact with bottom surfaces 
of the circulatory guide paths during tracing. 

In accordance with a fourth aspect of the 
present invention, a latch device for causing an 



openable member to engage with or disengage 
from a main body is comprised of: a housing fitted 
on the main body; a latch body accommodated in 
the housing, the latch body being urged in a direc- 

s tion in which the latch body is withdrawn, and the 
latch body being retained by the housing in a state 
in which the latch body is pushed into the housing 
and in a state in which the latch body is withdrawn 
in the housing; a pair of circulatory guide paths 

70 formed on different portions of the latch body and 
having mutually different configurations for guiding; 
resilient tracing means disposed in the housing and 
adapted to alternately maintain the state in which 
the latch body is pushed into the housing and the 

15 state in which the latch body is withdrawn in the 
housing, by circulating in the circulatory guide 
paths each time an operation of pushing in the 
latch body is effected, wherein the tracing means 
traces the pair of circulatory guide paths through 

20 the pushing-in operation and resilient restoring 
force of the tracing means occurring as the tracing 
means is pressed relatively by side walls of the 
pair of circulatory guide paths by means of the 
pushing-in operation, the tracing means being in a 

25 state of noncontact with bottom surfaces of the 
circulatory guide paths during tracing. 

In the above-described arm structure of the 
latch device in accordance with the first aspect of 
the invention, when the openable member is 

30 closed, the latch body is pressed by the striker and 
is retained in pushed-in state in the housing se- 
cured to the main body of an apparatus. At this 
juncture, the pair of arms disposed on the latch 
body are pressed by the frame of the housing, and 

35 rotate in a mutually approaching direction, thereby 
clamping the striker. 

With the striker held by the arms, if a force 
acts on the striker in a direction in which the striker 
is released from the arms, the force of the striker 

40 acting in the direction in which the striker is re- 
leased acts on a retaining surface of each of the 
arms for retaining the striker. However, since the 
center of rotation of each of the arms is located on 
the substantially the same line as the line of action 

45 of a force acting on the retaining surface of the 
arm, bending moment does not act on the center 
of rotation. Accordingly, since only the tensile force 
acts on the center of rotation, there occurs no 
rotating force acting in the direction in which the 

so arms are spaced apart from each other, nor a 
tensile force due to the bending moment. 

Furthermore, since the outer side of a central 
portion of rotation is arranged to be parallel with 
the line of action of the tensile force, an elongation 

55. of a hinge portion is difficult to occur. 

In the above-described tracing-member fitting 
structure of the latch device in accordance with the 
second aspect of the invention, the tracing member 
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is fitted as follows. 

The tip portion of the tracing member is fitted 
into the housing through a fitting hole formed in the 
housing of the latch device. Then, with the tip 
portion of the tracing member inserted in the hous- 
ing, the rear end portion of the tracing member is 
moved to a guide hole communicating with the 
fitting hole. The rear end portion of the tracing 
member which has moved to the guide hole is 
guided to a slanted guide surface communicating 
with the guide hole, and is pushed in until it 
reaches a fitting groove. At this juncture, since a 
portion of communication between the fitting 
groove and the slanted guide surface is formed to 
be slightly smaller than the outside diameter of the 
tracing member, the tracing member is fitted in the 
fitting groove in such a manner as to expand this 
portion of communication between the fitting 
groove and the slanted guide surface. Accordingly, 
once the tracing member is fitted in the fitting 
groove, the tracing member is prevented from 
coming off easily. 

Furthermore, since the fitting groove and the 
slanted guide surface serve to integrally support 
the tracing member with respect to a tensile force 
acting thereon, this arrangement exhibits large sup- 
porting strength. 

In the lock mechanism in accordance with the 
third aspect of the invention, when the tracing 
member disposed in the second lock member is 
inserted into a pair of circulatory guide paths pro- 
vided in the first lock member, the tracing member 
circulates the circulatory guide paths in a fixed 
direction by means of its movement relative to the 
first lock member. 

At this juncture, the tip portions of the tracing 
member are inserted in such a manner that they 
will not come into contact with the bottom surfaces 
of the circulatory guide paths of the first lock 
member, and only the side surface portions of the 
tip portions of the tracing member are brought into 
contact with the side walls of the circulatory guide 
paths; respectively. Therefore, the bottom surfaces 
of the circulatory guide paths are not worn by the 
tracing member. Meanwhile, since the configura- 
tions of the pair of circulatory guide paths are 
mutually different, the tracing member tracing the 
circulatory guide paths circulates the circulatory 
guide paths while it is pressed by the side walls of 
the circulatory guide paths and a resilient restoring 
force is hence being imparted thereby through its 
movement relative to the first lock member. For 
this reason, the tracing member is urged in the 
circulating direction by the resilient restoring force 
of the tracing member. Hence, even if stepped 
walls for preventing the backward movement of the 
tracing member in the circulatory guide paths are 
not provided, the tracing member circulates in the 



fixed direction without being moving backwardly. 

Furthermore, since the tracing member is in- 
serted in the pair of circulatory guide paths, the 
holding of the tracing member is effected at two 
5 portions of the second lock member. 

In the latch device in accordance with the 
fourth aspect of the invention, the tracing member 
circulates in the circulatory guide paths each time 
the operation of pushing in the latch body is effec- 

io ted, so as to alternately hold the latch body in the 
state of being pushed in the housing and in the 
state of being withdrawn from the housing. 

Since the arrangements of the tracing member 
and the circulatory guide paths are the same as 

75 those of the third aspect, a description of the 
operation will be omitted. 

As described above, with the arm structure of 
the latch device in accordance with the first aspect 
of the invention, even if a large tensile force acts 

20 on the striker when the striker is clamped, no 
bending moment occurs in the hinge portions. Ac- 
cordingly, the hinge portions are prevented from 
rotating in the direction in which the holder portions 
are spaced apart from each other, and the hinge 

25 portions are prevented from becoming offset in the 
pulling direction. 

Furthermore, since the outer side of each of 
the hinge portions is formed to be parallel with the 
line of action of the tensile force, the hinge portions 

30 are difficult to become elongated. 

For this reason, since the structure provided is 
such that even if the arms are formed of a flexible 
material, the offsetting of the holder portions are 
prevented, the striker is prevented from coming off 

35 the holder portions. 

With the tracing-member fitting structure of the 
latch device in accordance with the second aspect 
of the invention, no fixing member is required sep- 
arately for fixing the tracing member in the hous- 

40 ing, so that the number of component parts used 
can be reduced, and fitting performance improves. 
In addition, since the tracing member can be fitted 
from outside the housing after the latch body has 
been inserted into the housing, the assembling of 

45 the tracing member is facilitated. 

Furthermore, since the opposite sides of the 
tracing member are supported by the fitting groove 
formed integrally with ribs provided in the housing, 
it is possible to provide a latch device having large 

so strength for supporting the tracing member. 

With the lock mechanism in accordance with 
the third aspect of the invention and the latch 
device in accordance with the fourth aspect of the 
invention, since the arrangement provided is such 

55 that the side wails of the circulatory guide paths 
are traced by the side surfaces of distal end por- 
tions of the tracing member, the bottom surfaces of 
the circulatory guide paths are prevented from be- 
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coming worn. In addition, since it is unnecessary to 
provide an urging means separately, the number of 
component parts used can be reduced. 

Since the tracing movement in the opposite 
direction to the circulating direction is prevented by 
making use of the resilient restoring force of the 
tracing member, it is unnecessary to form steps on 
the circulatory guide paths, so that the overall 
structure can be made compact. 

In addition, since the prevention of the coming 
off of the tracing member is effected at two por- 
tions in the circulatory guide paths, the supporting 
strength is large, so that the rupture strength of the 
lock mechanism can be increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view illustrating a state before a 
pair of arms in accordance with an embodiment 
of a first aspect of the invention clamps a striker; 
Fig. 2 is a plan view illustrating a state after the 
pair of arms in accordance with the embodiment 
of the first aspect of the invention has clamped 
the striker; 

Fig. 3 is an exploded perspective view of a latch 
device having the arms in accordance with the 
embodiment of the first aspect of the invention; 
Fig. 4 is a plan view illustrating a state before 
conventional arms clamp the striker; 
Fig. 5 is a plan view illustrating a state after the 
conventional arms have clamped the striker; 
Fig. 6 is a rear view of the latch device illustrat- 
ing a tracing-member fitting structure of the 
latch device in accordance with a first embodi- 
ment of a second aspect of the invention; 
Fig. 7 is a perspective view illustrating the trac- 
ing-member fitting structure of the latch device 
in accordance with the first embodiment of the 
second aspect of the invention; 
Fig. 8 is an exploded perspective view of the 
latch device in accordance with the first embodi- 
ment of the second aspect of the invention; 
Fig. 9 is a cross-sectional view of the latch 
device in accordance with the first embodiment 
of the second aspect of the invention; 
Figs. 10 to 12 are partial cross-sectional views 
illustrating the procedure of fitting a tracing 
member in a tracing-member fitting mechanism 
of the latch device in accordance with the first 
embodiment of the second aspect of the inven- 
tion; 

Fig. 13 is a perspective view illustrating the 
tracing-member fitting structure of the latch de- 
vice in accordance with a second embodiment 
of the second aspect of the invention; 
Fig. 14 is an exploded perspective view illustrat- 
ing a component-parts fitting structure of a con- 
ventional latch device; 



Fig. 15 is an overall perspective view of a lock 
mechanism in accordance with a first embodi- 
ment of a third aspect of the invention; 
Fig. 16 is a perspective rear view of a push-type 
5 ash pan having the lock mechanism in accor- 

dance with the first embodiment of the third 
aspect of the invention; 

Figs. 17 to 25 are plan views of the operating 
state of the tracing member with respect to a 

70 circulatory guide path of the lock mechanism 
during one cycle in accordance with the first 
embodiment of the third aspect of the invention; 
Fig. 26 is an overall perspective view of the lock 
mechanism in accordance with a second em- 

75 bodiment of the third aspect of the invention; 

Fig. 27 is an overall perspective view of the 
latch device in accordance with an embodiment 
of a fourth aspect of the invention; 
Fig. 28 is a partially cut-away perspective view 

20 of the latch device- in accordance with the fourth 
aspect of the invention; 
" Fig. 29 is a cross-sectional view of the latch 
device in accordance with the fourth aspect of 
the invention taken along the line 29 - 29 of Fig. 

25 27; 

Fig. 30 is a plan view of a circulatory cam 
groove and a tracing member of a conventional 
lock mechanism; and 

Fig. 31 is a cross-sectional view of a conven- 
30 tional lock mechanism 280 taken along the line 
31 - 31 of Fig. 16. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

6 

35 

(Overall Configuration of Latch Mechanism) 

As shown in Fig. 3, a latch device L comprises 
a latch body 10 and a housing 14 for accommodat- 

40 ing a tracing member 12 therein. 

The housing 14 has a box-shaped configuration 
of a predetermined thickness, and the latch body 
10 is inserted into an opening 16 formed at a 
longitudinal end of the housing 14. A rectangular 

45 frame 40 for fixing the housing 14 to an audio 
apparatus or the like is formed in such a manner as 
to define the opening 16. A pair of projections 20 
are formed on opposite side surfaces of the hous- 
ing 14, respectively, in correspondence with the 

50 laterally projecting portions of the rectangular frame 
40. This arrangement is provided to allow an unil- 
lustrated fixing plate to be clamped by the laterally 
projecting portion of the rectangular frame 40 and 
the projection 20 on each side of the housing 14, 

55 so as to fix the housing 14 to the fixing plate. 

The latch body 10 which is inserted into the 
housing 14 is substantially rectangular paral- 
lelepipedal in configuration, and a circular hole 22 
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is formed along the longitudinal direction of the 
latch body 10, extending from an insertion end 
thereof. A compression coil spring 24 is accom- 
modated in the circular hole 22. A portion of the 
compression coil spring 24 projects from the cir- 
cular hole 22 and is fitted in a spring-bearing hole 
26. As a result, the latch body 10 is constantly 
urged by the compression coil spring 24 in the 
direction in which the latch body 10 is pulled out of 
the housing 14. 

A recessed portion 28 is formed on each of the 
top and bottom surfaces of the latch body 10. A 
circulatory cam groove 30 is formed in each of the 
recessed portions 28. Each tip portion 12A of the 
tracing member 12 is inserted into the respective 
circulatory cam groove 30 and is adapted to move 
in the circulatory cam groove 30 in a circulating 
manner while being brought into contact with the 
wall surface of the circulatory cam groove 30, so as 
to retain the latch body 10 in its pushed-in state. 

A projection 32 is formed on the top surface of 
the latch body 10, and is fitted in an elongated 
guide hole 31 formed in the housing 14. As a 
result, as the projection 32 moves in the elongated 
guide hole 31, the latch body 10 is reciprocatively 
moved relative to the housing 14. Also, as the 
projection 32 is brought into contact with one end 
of the elongated guide hole 31, further movement 
of the latch body 10 in the direction in which it is 
pulled out is prevented against the urging force of 
the compression coil spring 24. 

The first aspect of the present invention relates 
to the structure of the arms of the latch device. An 
embodiment thereof will be described hereinunder. 

As shown in Fig. 1, a pair of arms 36 for 
clamping a striker 34 are provided on the latch 
body 10. Each arm 36 comprises a holder portion 
36A and a hinge portion 36B. The holder portions 
36A in their free state, i.e., before the latch body 10 
is pushed into the housing 14 in the direction of 
arrow A, are formed to be spaced apart from each 
other. Formed at the distal end of the holder por- 
tion 36A is a hook portion 36C projecting per- 
pendicularly to the axis of the holder portion 36A. 
These hook portions 36C are adapted to abut 
against an enlarged-diameter portion 34A of the 
striker 34 so as to prevent the striker 34 from being 
pulled out. 

The hinge portions 36B with a small thickness 
are formed at the respective root portions of the 
arms 36. These hinge portions 36B serve as ful- 
crums when the holder portions 36B rotate in the 
mutually approaching direction. 

As shown in Fig. 2, in the state in which the 
striker 34 is held by the holder portions 36A, each 
of the hinge portions 36B is formed in such a 
manner as to be located on an extension of a line 
of action C of a tensile force W in the direction of 



arrow B acting on the hook portion 36C via the 
striker 34. 

In addition, an outer side E of each of the 
hinge portions 36B is formed in such a manner as 
5 to be parallel with the line of action C of the tensile 
force. 

The operation of this embodiment will be de- 
scribed hereinunder. 

As shown in Fig. 1, when the latch body 10 is 
w not pushed in by the striker 34, the holder portions 
36A of the arms 36 are spaced apart from each 
other. 

Then, as shown in Fig. 2, when a central, por- 
tion 10A of the latch body 10 is pushed in the 

75 direction of arrow A by the striker 34, the latch 
body 10 is accommodated in the housing 14. Con- 
currently, as the outer sides of the holder portions 
36A are pressed by the rectangular frame 40, and 
the hinge portions 36B, the holder portions 36A 

20 rotate in the mutually approaching direction with 
the hinge portions 36B as the fulcrums. For this 
reason, the striker 34 is clamped by the holder 
portions 36A, thereby retaining the openable cover. 
Next, if the large tensile force W (acting in the 

25 direction of arrow B) acts on the striker 34 with the 
striker 34 thus held, a tensile for W/2 acts on the 
mutually abutting portions of the enlarged-diameter 
portion 34A and the hook portion 36C. Although 
this tensile force W/2 acts on each hinge portion 

30 36C, since the hinge portion 36B is not located on 
the line of action C of the tensile force W/2, no 
bending moment occurs in the hinge portions 36B. 

Accordingly, the hinge portions 36B do not 
rotate in the direction in which the holder portions 

35 36A are spaced apart from each other, and the 
tensile force resulting from the bending moment 
does not occur in the hinge portions 36B. The 
hinge portions 36B are prevented from becoming 
offset in the direction of arrow B insofar as the 

40 tensile force W/2 does not exceed the allowable 
tensile stress of each arm 36. 

Even if the hinge portion 36B is slightly offset 
from the extension of the line of action C, the outer 
side E of the hinge portion 36B is formed in such a 

45 manner as to be parallel with the line of action C of 
the tensile force. For this reason, since there is no 
leeway in which the curved portion D is elongated 
in the manner of a hinge portion SOB shown in Ftg. 
5, the hinge 36B is prevented from being elon- 

so gated. It should be noted that the configuration of 
the* arm 36 is not confined to the configuration 
shown in this embodiment, and it suffices if the 
structure provided is such that, with the striker 34 
held by the holder portions 36B, each hinge portion 

55 36B is located on the line of action of the tensile 
force acting on the holder portion 36A. 

A description will now be given of a first em- 
bodiment of a second aspect of the present inven- 
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tion. 

Figs. 6 and 7 illustrate a tracing-member fitting 
structure 110 of the latch device in accordance with 
the first embodiment of the second aspect of the 
invention. 

A housing 14 has a box-shaped configuration 
of a predetermined thickness, and a rectangular 
through hole 117 is formed in a rear wall 114 of the 
housing 14 (see fig. 6). As shown in Fig. 6, in this 
through hole 117, a substantially T-shaped support 
piece 115 projects from the left-hand side of the 
drawing toward the center of the through hole 1 1 7, 
while a tongue piece 124 projects from the right- 
hand side of the drawing toward the center of the 
through hole 1 1 7. 

As viewed in the drawing, an upper and a lower 
space which are each defined between the head 
portion of the T-shaped support piece 1 1 5 projec- 
ting inwardly in the through hole 117 and the left- 
hand side of the through hole 117 serve as fitting 
holes 116 into which tip portions 12A (see Fig. 8) 
of the tracing member 12 are inserted. Meanwhile, 
as viewed in the drawing, an upper and a lower 
space which are respectively defined between an 
upper tip of the head portion of the T-shaped 
support piece 115 and an upper side of the through 
hole 117 and between a lower tip of the head 
portion of the support piece 115 and a lower side 
of the through hole 117 communicate with an up- 
per end of the upper fitting hole 116 and a lower 
end of the lower fitting hole 116, respectively. To- 
gether with the fitting holes 116, these upper and 
lower spaces respectively form substantially L- 
shaped through-hole portions for guiding a rear end 
portion 12B (see Fig. 8) of the tracing member 12, 
and are formed as guide holes 118 for guiding the 
rear end portion 12B (see Fig. 8) of the tracing 
member 12. 

A portion of the head portion of the T-shaped 
support piece 115 facing the right-hand side of the 
through hole 117 is provided with a slanted surface 
such that the distance between the same and the 
right-hand side of the through hole 117 becomes 
smaller in the direction in which the tracing mem- 
ber 12 is inserted. This slanted portion is formed 
as a guide plate 120 for guiding the rear end 
portion 12B of the tracing member 12 into the 
housing 14 (see Fig. 9). A pair of arcuate fitting 
grooves 122 for holding the rear end portion 12B of 
the tracing member 12 are formed at an innermost 
end portion of the guide plate 120, i.e., at the 
portion where the distance between the guide plate 
120 and the right-hand side of the through hole 117 
is the smallest. In addition, the inner half peripher- 
ies of the pair of fitting grooves 122 are respec- 
tively formed in a pair of parallel ribs 128 provided 
on the housing 14. The tensile force of the tracing 
member 12 acting in the direction of arrow F is 



supported by these ribs 128 (see Fig. 7). 

As shown in Fig. 7, a curved portion 124A 
whose rear end in the through hole 117 projects 
toward the guide plate 120, as shown in Fig. 10, is 

5 formed on the tongue piece 124 disposed between 
the pair of ribs 128 and projecting in the direction 
of narrowing the inlet .portion of the fitting grooves 
122. An end portion of the curved portion 124A of 
the tongue piece 124 forms a quarter arc portion 

10 124B of each of the fitting grooves 122. By virtue 
of this quarter arc portion 124B, together with the 
half arc portions formed in the fitting grooves 122, 
the coming off of the rear end portion 12B of the 
tracing member 12 is prevented (see Fig. 9). 

75 Next, a description will be given of the latch 

device provided with the above-described structure 
for fitting the tracing member. As shown in Fig. 8, 
the structures of the latch body 10, the external 
configuration of the housing 14, and the compres- 

20 sion coil spring 24 are the same as those de- 
scribed with respect to the above-described em- 
bodiment of the first aspect. Therefore, these com- 
ponent parts and their portions will be denoted by 
the same reference numerals, and a description 

25 thereof will be omitted here. 

The recessed portion 28 is formed on each of 
the top and bottom surfaces of the latch body 10. 
Circulatory cam grooves 30, 148 (see Fig. 9) are 
respectively formed in the recessed portions 28. 

30 The tip portions 12A of the tracing member 12 are 
respectively inserted into the circulatory cam 
grooves 30, 148 and are adapted to move in the 
circulatory cam grooves 30, 148 in a circulating 
manner while being brought into contact with the 

35 respective wall surfaces of the circulatory cam 
grooves. 

The tracing member 12 has a substantially re- 
shaped configuration formed by cutting off a por- 
tion of a ring. The gap between the tip portions 
40 12A is set to be greater than the distance between 
the bottom surfaces of the circulatory cam grooves 
30, 148. 

The projection 32 is formed on the top surface 
of the latch body 10, and is fitted in the elongated 

45 guide hole 31 formed in the housing 14. As a 
result, as the projection 32 moves in the elongated 
guide hole 31, the latch body 10 is reciprocatively 
moved relative to the housing 14. Also, as the 
projection 32 is brought into contact with one end 

so of the elongated guide hole 31, further movement 
of the latch body 10 in the direction in which it is 
pulled out is prevented against the urging force of 
the compression coil spring 24. 

As shown in Fig. 9, the pair of arms 36 are 

55 provided on the latch body 10 on the side away 
from the side of insertion into the housing 14, and 
their distal ends are spaced apart from each other. 
An enlarged-diameter end portion 34B of the striker 
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34 secured to the unillustrated openable cover is 
inserted between the arms 36 to press a central 
portion 10A of the arms 36, so as to push the latch 
body 10 into the housing 14. When the latch body 
10 is thus pushed in by the striker 34, the outer 
sides of the arms 36 are brought into contact with 
the rectangular frame 40, so that the arms 36 rotate 
in the mutually approaching direction with the 
hinges 36B serving as fulcrums. As a result, the 
enlarged-diameter end portion 34B of the striker 34 
is held by the arms 36, thereby closing the opena- 
ble cover. 

A description will now be given of the proce- 
dure of assembling the latch device having the 
structure for fitting the tracing member in accor- 
dance with the first embodiment of the second 
aspect of the invention. 

First, the compression coil spring 24 is inserted 
into the circular hole 22 formed in the latch body 
10 or into the spring-bearing hole 26 provided in 
the housing 14 (see Fig. 8). 

The latch body 10 is then pushed into the 
housing 14 with the compression coil spring 24 
being urged, and the projection 32 is inserted into 
the elongated guide hole 31 formed in the housing 
14, thereby accommodating the latch body 10 in 
the housing 14 (see Figs. 8, 9). 

As shown in Fig. 10, the tip portions 12A of the 
tracing member 12 are then inserted into the hous- 
ing 14 through the fitting holes 116. 

Subsequently, with the tip portions 12A of the 
tracing member 12 inserted in the housing 14, the 
rear end portion 12B of the tracing member 12 is 
moved toward the guide holes 118 (see Fig. 11). 

After the rear end portion 12B of the tracing 
member 12 has been moved to the guide holes 
118, while the tip portions 12A of the tracing mem- 
ber 12 are being inserted into tapered guide por- 
tions 160 of the circulatory cam grooves 30, 148 
while being guided by the guide plate 120, the rear 
end portion 12B is pushed into the fitting grooves 
122, thereby completing the assembling operation 
(see Fig. 12). 

It should be noted that the pushing in of the 
rear end portion 12B of the tracing member 12 can 
be facilitated if an appropriate pushing-in tool such 
as a screwdriver is used. 

A description will now be given of a second 
embodiment of the second aspect of the invention. 

As shown in Fig. 13, the present invention is 
applicable to a structure in which a circulatory cam 
groove having a stepped portion is formed on only 
one surface of the latch body, as in the case of a 
conventional latch device. 

That is, if the arrangement provided is such 
that the rear end portion 12B of the tracing mem- 
ber 12 is fitted by being received in the pair of 
fitting grooves 122, a fixing member for fitting the 



tracing member 12 is not required separately. 

A description will now be given of a first em- 
bodiment of a third aspect of the invention. 

Figs. 15 and 16 illustrate a lock mechanism 

s 210 which is applied to a push-open type ash pan 
in accordance with the first embodiment of the third 
. aspect of the invention. 

This lock mechanism comprises a tracing 
member 21 4 fitted on an insertion-side rear surface 

w 21 2A of an ash pan case 212 (see Fig. 16) as well 
as a pair of circulatory cam grooves 30, 148 re- 
spectively formed on both sides of a circulatory- 
cam-groove fitting member 218 provided on the 
right-hand side of a box 216 as viewed in the 

75 drawing. The tracing member 214 is disposed on 
the rear surface 21 2A of the ash pan case 212 at a 
position corresponding to the circulatory cam 
grooves 30, 148. When a front surface 21 2B of the 
ash pan case 212 is pushed in the direction of 

20 arrow G, the tracing member 214 is adapted to be 
inserted into the pair of circulatory cam grooves 30, 
148. 

The tracing member 214 has a substantially re- 
shaped configuration formed by cutting off a por- 

25 tion of a ring. Opposite end portions of the tracing 
member 214 are formed as tracing portions 224, 
226. The gap t between the ends of the tracing 
portions 224, 226 is set to be greater than the 
distance between the bottom surfaces of the cir- 

30 culatory cam grooves 30, 148. The arrangement 
provided is such that when the tracing portions 
224, 226 of the tracing member 214 are inserted 
into the circulatory cam grooves 30, 148, the trac- 
ing member 214 moves in a circulating manner 

35 with the ends of the tracing portions 224, 226 not 
being brought into contact with the bottom surfaces 
of the circulatory cam grooves 30, 148, but with the 
tracing portions 224, 226 being brought into con- 
tact with the wall surfaces of the circulatory cam 

40 grooves 30, 1 48. 

The tracing member 214 is supported on the 
rear surface 21 2A of the ash pan case 212 in such 
a manner as to be twistable in the direction of the 
double-headed arrow S (see Fig. 15), but retaining 

45 portions 228, 230 respectively formed in upper and 
lower portions of a fixing member 213 restrict the 
twisting motions of the tracing portions 224, 226 in 
the mutually closing direction. 

The circulatory cam grooves 30, 148, which are 

so respectively formed in the upper and lower sur- 
faces of the circulatory-cam-groove fitting member 
218, are provided with mutually different configura- 
tions. 

The circulatory cam groove 30 shown by the 
55 solid lines has a configuration in which an upwardly 
projecting heart-shaped cam 232 is left uncut in a 
substantially central portion of the upper portion of 
the circulatory-cam-groove fitting member 218. A 
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widthwise extending groove wall surface 234 is 
provided on the side of the circulatory-cam-groove 
fitting member 218 which is the insertion-end side 
of the tracing member 214, and a projection 238 is 
formed in a central portion thereof in such a man- 
ner as to project toward a recessed portion 236 of 
the heart-shaped cam 232. 

Meanwhile, a heart-shaped cam 240, a groove 
wall surface 242, and a projection 244 are formed 
on the circulatory cam groove 148 shown by the 
broken lines in the same way as the circulatory 
cam groove 30 but with different configurations. 
The tracing portion 224 circulating in the circulatory 
cam groove 30 and the tracing portion 226 circulat- 
ing in the circulatory cam groove 148 are arranged 
to be spaced apart from each other by being 
pressed by the groove wall surfaces. 

The recessed portion 236 disposed on the cir- 
culatory cam groove 30 is located at a position 
slightly offset in the direction of arrow G from a 
recessed portion 246 as seen in a plan view. This 
arrangement is provided to ensure that, in view of 
the tolerances of the tracing portions 224, 226, 
either one of the combinations of the tracing por- 
tion 224 and the recessed portion 236 on the one 
hand, and the tracing portion 226 and the recessed 
portion 246 on the other, is made to engage earlier 
than the other §o as to positively lock the tracing 
member 214. It should be noted that since the 
tracing member 214 is extended by the urging 
force of the uniilustrated compression coil, the off- 
set of the recessed portions 236, 246 is canceled, 
so that the engaged tracing member 214 is sup- 
ported at two points, i.e., the recessed portions 
236, 246 (see Fig. 21). 

In addition, although groove wall surfaces 248, 
250 are formed on both sides of the circulatory 
cam groove 148 in an insertion direction of the 
tracing member 214, groove wall surfaces are not 
formed on the circulatory cam groove 30. The 
reason for this is that the tracing portion 224 is 
pressed against the wall surface of the heart- 
shaped cam 30 by the twisting force or torsion of 
the tracing member 214 and therefore does not 
move outside the circulatory cam groove 30. Even 
if the tracing portion 224 moves away from the 
heart-shaped cam 30, the tracing portion 224 is 
guided into an insertion portion 252 of the cir- 
culatory cam groove 30 by following the tracing 
portion 226 by virtue of the restoring force due to 
the twisting of the tracing member 214. Hence, it is 
unnecessary to form a groove wall surface for 
guiding the tracing portion 224 on the circulatory 
cam groove 30. 

It should be noted that an insertion portion 252 
of the circulatory-cam-groove fitting member 218 
for the insertion of the tracing member 214 into the 
circulatory cam grooves 30, 248 is machined into a 



tapered configuration, so as to facilitate the tracing 
member 214. 

The operation of this embodiment will now be 
described with reference to Figs. 16 to 25. 

5 In the state shown in Fig. 16, if the front 

surface 21 2B of the ash pan case 212 is pressed in 
the direction of arrow G, the tracing portions 224, 
226 of the tracing member 214 fixed to the rear 
surface of the ash pan case 212 are respectively 

io inserted into the circulatory cam grooves 30, 148 
formed in both surfaces of the circulatory-cam- 
groove fitting member 218 fixed to the box 216 
(Fig. 17). 

Furthermore, if the front surface 21 2B of the 

is ash pan case 212 is pressed further in the direction 
of arrow G, the tracing portion 226 of the tracing 
member 214 is guided along the wall surface 250 
of the circulatory cam groove 148. Meanwhile, 
since no groove wall surface is formed on the 

20 insertion portion 252 of the circulatory cam groove 
30, the tracing portion 224 moves by following the 
tracing portion 226. 

Then, as shown in Fig. 18, if the front surface 
21 2B of the ash pan case 212 is pressed still 

25 further in the direction of arrow G, the tracing 
portion 226 moves in the direction of arrow J while 
being guided by the groove wall surface 250. 
Meanwhile, since the tracing portion 224 moves in 
the direction of arrow I while being guided by a 

30 heart-shaped cam 232A, the tracing portion 224 is 
gradually offset in the direction in which the tracing 
portions 224 and 226 are spaced apart from each 
other, so that a twisting force is produced in the 
tracing member 214. 

35 Then, as shown in Fig. 19, when the tracing 

portion 224 reaches an angular portion 232B of the 
hear-shaped cam 232, the offset between the trac- 
ing portions 224 and 226 becomes maximum, and 
the twisting force becomes maximum. 

40 Then, in the state shown in Fig. 19, if the front 

surface 21 2B of the ash pan case 212 is pressed 
still further in the direction of arrow G, the tracing 
portion 224 moves in the direction of arrow J by 
riding over the angular portion 232B of the heart- 

45 shaped cam 232 by virtue of the torsion-restoring 
force. Then, the tracing portion 224 collides against 
a projection 238A of the groove wall surface 234 
and clicks, and at the same time its positional 
offset with respect to the tracing portion 226 is 

so canceled. 

Subsequently, as shown in Figs. 20 to 21, 
when an overstroke portion of the pressing opera- 
tion is overcome by the urging force of the unii- 
lustrated compression coil spring, the tracing mem- 

55 ber 214 moves in the direction of arrow H. At this 
juncture, the tracing portion 224 is guided by a wall 
surface 232C of the heart-shaped cam 232, while 
the tracing portion 226 is guided by a projecting 
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portion 244A of the projection 244 of the circulatory 
cam groove 148. That is, since the tracing portions 
224 and 226 are respectively pressed in the direc- 
tion of arrow J and in the direction of arrow I, 
torsion is produced in the tracing member 214. At 
this juncture, if the tracing member 214 moves 
further in the direction of arrow H, the tracing 
portion 226 is disengaged from the projecting por- 
tion 244A of the groove wall surface, and its posi- 
tional offset with respect to the tracing portion 224 
is canceled by means of the restoring force. Con- 
sequently, the tracing portions 224, 226 whose 
positional offset has been canceled are guided by 
the wall surface 232C, and are retained at the 
recessed portions 236, 246. 

At this juncture, since the prevention of the 
pulling out of the tracing member 214 is effected at 
two positions, i.e., the recessed portions 236, 246 
on both surfaces of the circulatory-cam -groove fit- 
ting member 218, the tracing member 214 can be 
locked firmly. 

Then, if the front surface 21 2B of the ash pan 
case 212 with the tracing member 214 in the 
locked state is pressed again, the tracing portion 
226 and the tracing portion 224 move in the direc- 
tion of arrow J while the former is being guided by 
a wall surface 240A of the heart-shaped cam 240 
and the latter is being guided by a projection 238B 
of the groove wall surface. As a result, torsion is 
produced again in the tracing member 214. It 
should be noted that since the recessed portions 
236, 246 are formed in such a manner as to be 
offset in the direction of arrow J from the tip of the 
projecting portion 244A on the groove wall surface, 
when the tracing member 214 is pressed again and 
an overstroke is created, the tracing portions 224, 
226 are prevented from circulating in an opposite 
direction. 

Then, if the front surface 21 2B of the ash pan 
case 212 with the tracing member 214 in the 
locked state is pressed further in the direction of 
arrow G, the tracing portion 226 rides over the tip 
of the wall surface 240A by means of the restoring 
force of the tracing member 214, cancels the posi- 
tional offset with respect to the tracing portion 224, 
and assumes the state shown in Fig. 23. 

In the state shown in Fig. 23, the overstroke of 
the tracing member 214 becomes maximum, and if 
the pressing in the direction of arrow G is can- 
celed, the tracing member 214 is pushed back in 
the direction of arrow H by the urging force of the 
unillustrated compression coil spring. However, the 
tracing portion 226 is interfered by an angular 
portion 240B of the heart-shaped cam 240, so that 
it cannot move in the opposite direction to the 
circulating direction. 

Furthermore, when the compression coil spring 
pushes back the tracing member 214 in the direc- 



tion of arrow H as shown in Fig. 24, the tracing 
member 214 moves in the direction of arrow H with 
the tracing portions 224, 226 being guided by a 
wall surface 232D of the heart-shaped cam 232 
5 and the wall surface 248 of the circulatory cam 
groove 30. 

Then, as shown in Fig. 25, as the withdrawal of 
the tracing member 214 advances further, the trac- 
ing portion 226 moves in the direction of arrow l 

10 while being guided by the wall surface 248 of the 
circulatory cam groove 148. Meanwhile, since the 
tracing portion 224 moves in the direction of arrow 
J while being guided by a wall surface 232E of the 
heart-shaped cam 232, the positions of the tracing 

75 portions 224 and 226 are offset, whereupon a twist- 
ing force is produced again in the tracing member 
214. 

When the tracing portion 224 reaches a tip 
232F of the heart-shaped cam 232, the positional 

20 offset between the tracing portions 224 and 226 
becomes maximum, and the twisting force be- 
comes maximum. 

At this juncture, if the tracing portion 214 
moves further in the direction of arrow H by being 

25 pushed back by the compression coil spring, at the 
same time as the tracing portion 224 leaves the tip 
232F of the heart-shaped cam 232, the positional 
offset between the tracing portions 224 and 226 is 
canceled by means of the restoring force due to 

30 the twisting of the tracing member 214. When the 
tracing member 214 is further pulled back by the 
compression coil spring, the tracing member 214 
leaves the circulatory cam grooves 30, 148, and 
the ash pan case 212 is pulled out of the box 216 

35 (see Fig. 16). 

It should be noted that although in the above- 
described embodiment a description has been giv- 
en of a case in which the lock mechanism in 
accordance with the present invention is applied to 

40 a push-open type ash pan, the present invention is 
not restricted to the same. For instance, the lock 
mechanism in accordance with the present inven- 
tion may be used as a means for locking an 
openable cover. 

45 A description will now be given of a second 

embodiment of the third aspect of the present 
invention. 

The first embodiment of the third aspect makes 
use of the resilient restoring force (torsion) of the 

so tracing member 214 acting perpendicularly to the 
axis of the tracing member 214. In contrast, as 
shown in Fig. 26, this embodiment makes use of 
the resilient restoring force of a tracing member 
260 acting parallel with the axis of a tracing mem- 

55 ber 260 so as to cause the tracing member 260 to 
circulate in a fixed direction. 

That is, the circulatory cam grooves 30, 148 
described in the first embodiment of the third as- 
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pect of the invention are provided on one surface 
of a circulatory-cam-groove fitting member 264, 
and a restoring force in a bending direction is 
produced in the tracing member 260 by positional 
offset in the direction of arrow P between tracing 
portions 266, 268 moving in a circulating manner 
after being inserted into the circulatory cam 
grooves 30, 148 in the direction of arrow N. By 
virtue of this restoring force in the bending direc- 
tion, the tracing member 260 is circulated in a fixed 
direction. 

According to this arrangement, since it is un- 
necessary to provide the circulatory cam grooves 
30, 148 on both surfaces of the circulatory-cam- 
groove fitting member 264, the lock mechanism 
258 can be made thin. 

A description will now be given of a fourth 
aspect of the present invention. 

Fig. 27 shows a latch device L to which the 
lock mechanism 210 in accordance with the 
present invention is applied. 

Since the external configurations of the latch 
body 210 and the housing 214 and the structure of 
the compression coil spring 24 are the same as 
those described in the embodiment of the first 
aspect of the invention. Therefore, these compo- 
nent parts and their portions will be denoted by the 
same reference numerals, and a description thereof 
will be omitted here. 

The recessed portion 28 is formed on each of 
the top surface 226 and the unillustrated bottom 
surface of the latch body 10. The circulatory cam 
grooves 30, 148 described in the first embodiment 
of the third aspect are formed on the recessed 
portions 28, respectively, and the tracing portions 
224, 226 of the tracing member 214 are inserted 
into the circulatory cam grooves 30, 148, and move 
in a circulating manner in the circulatory cam 
grooves 30, 148 while being brought into contact 
with the wall surfaces of the circulatory cam 
grooves. It should be noted that in this embodiment 
the wall surface 248 provided on the circulatory 
cam groove 148 described in the first embodiment 
of the third aspect of the invention is not provided, 
and is substituted by an inner wall 14A of the 
housing 14 so as to make the latch device com- 
pact. 

The portion of the tracing member 214 remote 
from the tracing portions 224, 226 is twistably fixed 
on the inner wall of the housing 14. 

As shown in Fig. 28, the projection 32 is 
formed on the top surface of the latch body 10, 
and is fitted in the elongated guide hole 31 formed 
in the housing 14. As a result, as the projection 32 
moves in the elongated guide hole 31, the latch 
body 10 is moved reciprocatively relative to the 
housing 14. Also, as the projection 32 is brought 
into contact with one end of the elongated guide 



hole 31, further movement of the latch body 10 in 
the direction in which it is pulled out is prevented 
against the urging force of the compression coil 
spring 24. 

5 As shown in Fig. 27, the pair of arms 36 are 

provided on the side of the latch body 10 which is 
remote from the insertion side of the housing 14, 
and their distal ends are spaced apart from each 
other. The enlarged-diameter end portion 34B of 

w the striker 34 secured to an unillustrated openable 
cover is inserted between the arms 36 to press the 
central portion 10A of the arms 36, so as to push 
the latch body 10 into the housing 14. 

The operation of this embodiment will be de- 

75 scribed hereinunder. 

Before the latch body 10 is pressed by the 
enlarged-diameter end portion 34B of the striker 34 
(see Fig. 27), the projection 32 formed on the latch 
body 10 is retained at one end of the elongated 

20 guide hole 31 (see Fig. 28), so that the latch body 
10 is prevented from being pulled out. At this 
juncture, as shown in Fig. 27, the arms 36 are in an 
open state, and the tracing portions 224," 226 of the 
tracing member 214 are at a tip portion 237 of the 

25 latch body 10. 

In the state shown in Fig. 29, if the central 
portion 10A of the arms 36 is pressed by the 
striker 34 to push the latch body 10 into the hous- 
ing 14, the outer sides of the arms 36 are brought 

30 into contact with the rectangular frame 16, and the 
arms 36 rotate in the mutually approaching direc- 
tion with the hinges 36B. As a result, the enlarged- 
diameter end portion 34B of the striker are held by 
the arms 36, thereby closing the openable cover. 

35 At this juncture, the tracing portions 224, 226 of 

the tracing member 214 are guided along the 
groove wall surfaces of the circulator/ cam grooves 
30, 148, engage the recessed portions 236, 246, 
respectively, thereby preventing the latch body 10 

40 from coming off. 

It should be noted that since the operation and 
effect of the tracing member 214 relative to the 
circulatory cam grooves 30, 148, are the same as 
those of the first embodiment of the third aspect of 

45 the invention, a description thereof will be omitted. 

Although in this embodiment stepped portions 
are not provided on the circulatory cam grooves 
30, 148, it is possible to provide each surface of 
the latch body 10 with a circulatory cam groove 

so having conventional stepped portions, and to allow 
the tracing member 214 of this embodiment to 
trace the grooves. However, in order to make the 
latch device compact, it is preferable not to provide 
the circulatory cam groove with stepped portions. 

55 In addition, although in this embodiment the 

side surface portions of the distal ends of the 
tracing member 214 are formed as the tracing 
portions, if the circulatory cam grooves are formed 
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of a hard material, the circulatory cam grooves 
may be traced by the end faces of the tracing 
member 214. 

The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any com- 
bination thereof, be material for realising the inven- 
tion in diverse forms thereof. 

Claims 

1. A lock mechanism (210) which has the function 
of causing member to engage with or dis- 
engage from a main body, by pressing said 
member and includes a first lock member, 
comprising: 

a pair of circulatory guide paths (30, 148) 
formed on different portions of said first lock 
member and having mutually different configu- 
rations for guiding; and 

resilient tracing means (214, 260) disposed in 
said second lock member and adapted to 
move relative to first lock member so as to 
alternately maintain a state of engagement with 
said first lock member and a state of dis- 
engagement from said first lock member, 
wherein said tracing means traces said pair of 
circulatory guide paths (30, 148) through 
movement thereof relative to said first lock 
member and resilient restoring force of said 
tracing means (214, 260) occuring as said trac- 
ing means is pressed relatively by said walls 
of said pair of circulatory guide paths (30, 148) 
by means of said relative movement, said trac- 
ing means being not in contact with bottom 
surfaces of said circulatory guide paths (30, 
148) during tracing. 

2. A lock mechanism according to claim 1, 
wherein said resilient tracing means comprises 
a pair of tracing portions (224, 226; 266, 268), 
and said tracing portions (224, 226; 266, 268) 
respectively trace said pair of circulatory guide 
paths (30, 148). 

3. A lock mechanism according to claim 2, 
wherein said pair of tracing portions (224, 226) 
comprise a substantially C-shaped member 
(214) having opposing hooked portions, and 
distal end portions of said hooked portions are 
relatively pressed by the side walls of said 
guide paths. 

4. A lock mechanism according to claim 3, 
wherein said resilient tracing means supports 
that substantially C-shaped member (214) 
twistably in a direction perpendicular to a plane 
of an axis of said member, and having a fixing 
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portion for restricting the distance of twist of 
said substantially C-shaped member (214). 

5. A lock mechanism according to claim 1, 
wherein said pair of circulatory guide paths 
(30, 148) each comprise engaging means or 
engaging said resilient tracing means (214). 

6. A lock mechanism according to claim 1, 
wherein one of said pair of circulatory guide 
paths (148) comprises a projecting portion 
(244), and the other (30) comprises a groove 
portion, said tracing means (214) being 
pressed relatively by a side wall of said projec- 
ting portion and a said wall of said groove 
portion. 

7. A lock mechanism according to claim 3, 
wherein said pair of circulatory guide paths 
(30, 148) are formed in the form of layers, a 
partition member being formed between said 
pair of circulatory guide paths, and said tracing 
portions (266, 268) being respectively adapted 
to trace said pair of circulatory guide paths 
(30, 148) by the resilient restoring force of 
substantially C-shaped member (260) in a di- 
rection perpendicular to a plane of an axis of 
said substantially C-shaped member (260). 

& A lock mechanism according to claim 7, 
wherein a distance between projecting ends of 
said hooked portions is greater than the thick- 
ness of said partition member. 



9. A lock mechanism according to claim 3, 
wherein said pair of circulatory guide paths 
(30, 148) are formed adjacent to each other in 
an identical plane, a partition member being 
formed between said pair of circulatory guide 

40 paths, and said tracing portions being respec- 

tively adapted to trace said pair of circulatory 
guide paths by the resilient restoring force of 
said substantially C-shaped member in a direc- 
tion parallel with a plane of an axis of said 

45 substantially C-shaped member (260). 

10. A latch device for causing an openable mem- 
ber to engage with or disengage from a main 
body by pressing said member, comprising: 

so a housing (14) fitted on said main body; 

a latch body (10) accommodated in said hous- 
ing (14), said latch body (10) being retained by 
said housing (14) in a state in which said latch 
body is pushed into said housing and in a 

55 state in which said latch body is pulled into 

said housing; 
and 

a lock mechanism, in particular as claimed in 
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one of the preceding claims, including: 

a pair or circulatory guide paths (30, 148) 

formed on different portions of said latch body 

and having mutually different configurations for 

guiding; 

resilient tracing means (214, 260) disposed in 
said housing (14) and adapted to alternately 
maintain the state in which said latch body (10) 
is pushed into said housing (14) and the state 
in which said latch body (10) is withdrawn in 
said housing (14), by circulating in that cir- 
culatory guide paths (30, 148) each time and 
operation of pushing in said latch body (10) is 
effected, wherein said tracing means (214) 
traces said pair of circulatory guide paths (30, 
148) through the pushing-in operation and re- 
silient restoring force of said tracing means 
occuring as said tracing means (214) is 
pressed relatively by side walls of said pair of 
circulatory guide paths by means of said push- 
ing-in operation, said tracing means (14) being 
not in contact with bottom surfaces of said 
circulatory guide paths during tracing. 

11. A latch device according to claim 10, wherein 
said resilient tracing means (214) comprises a 
pair of tracing portions (224, 226), and said 
tracing portions (224, 226) respectively trace 
said pair of circulatory guide paths. 

12. A latch device according to claim 11, wherein 
said pair of tracing portions (224, 226) com- 
prise a substantially C-shaped member having 
opposing hooked portions, and distal end por- 
tions of said hooked portions are relatively 
pressed by the side walls of said guide paths. 

13. A latch device according to claim 12, wherein 
said resilient tracing means (214) supports that 
substantially C-shaped member twistably in a 
direction perpendicular to a plane of an axis of 
said member, and having a fixing portion for 
restricting the distance of twist of said substan- 
tially C-shaped member. 

14. A latch device according to claim 10, wherein 
said pair of circulatory guide paths (30, 148) 
each comprise engaging means for engaging 
said resilient tracing means. 

15. A latch device according to claim 10, wherein 
one of said pair of circulatory guide paths (30, 
148) comprises a projecting portion, and the 
other comprises a groove portion, said tracing 
means being pressed relatively by a side wall 
of said projecting portion and a side wail of 
said groove portion. 



16. A latch device according to claim 12, wherein 
- said pair of circulatory guide paths are formed 

in the form of layers, a partition member being 
formed between said pair of circulatory guide 

5 paths, and said tracing portions being respec- 

tively adapted to trace said pair of circulatory 
guide paths by the resilient restoring force of 
said substantially C-shaped member in a direc- 
tion perpendicular to a plane of an axis of said 

10 substantially C-shaped member. 

17. A latch device according to claim 16, wherein 
a distance between projecting ends of said 
hooked portions is greater than the thickness 

75 of said partition member. 

18. A latch device according to claim 10, wherein 
a portion of the side wail of said guide paths is 
constituted by said housing (14). 
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